Dietary protein-dependent differences in the linoleic acid desaturation in rats werestudied in terms of the differences in the amino acid composition. Soybean protein and its amino acid mixture decreased the linoleate desaturation index, the ratio of (20 : 3 «-6+20 : 4 w-6)/18 : 2 «-6, in the liver microsomal phospholipids compared to the casein counterparts, accompanying an increase in the ratio of cholesterol/phospholipid. The J6-desaturase activity of the liver microsomes was lower in the soybean protein group than in the casein group. The arginine supplementation to the casein diet tended to decrease but the lysine supplementation to the soybean protein diet tended to increase the activity, although the response pattern of the desaturation index was not necessarily paralleled in the latter situation. The effect of cystine supplementation to the casein diet was also inconclusive. Therefore, the arginine level of dietary protein, rather than the lysine/arginine ratio and the cystine content, seemed to be more important in the regulation of linoleic acid desaturation.
soybean protein (SOY), differently influences not only the plasma cholesterol concentration1>2) but also the desaturation oflinoleic acid to arachidonic acid.3)4) The mechanism underlying these differences is not clear. Brenner and his colleagues5~7) reported that the level of dietary protein significantly influences the z!6-desaturation of linoleic acid to y-linolenic acid, which is the rate-limiting step of linoleic acid metabolism. In addition, the kind dietary protein influences the metabolism of of linoleic acid differently; casein promotes Zl6-desaturation more than soybean protein. 40 Since there are considerable differences in the amino acid compositions of casein and soybean protein, it is reasonable to suppose that the different effects of dietary protein on linoleic acid desaturation may be due to the difference in the amino acid composition. Wenoticed the lysine/arginine (Lys/Arg) ratio and the cystine (Cys) content of dietary protein since these amino acids appear to be responsible for the different effects on the serum cholesterol 2711 level. 8 10) The Lys/Arg ratio ofcasein is about twice as high as that of soybean protein and the cystine content of casein is muchless than that of soybean protein.
In this communication, the effects of amino acid mixtures simulating casein or soybean protein, the Lys/Arg ratio of dietary protein, and the Cys supplementation on linoleic acid desaturation were studied in rats.
Materials and Methods
Animals and diets. Male Sprague-Dawley rats (4 weeks old) were purchased from Seiwa Experimental Animals, Fukuoka, and acclimatized for 3 to 5 days in an air-conditioned room (20-23°C with a 12-hr light-dark cycle). The rats were divided into groups of 6 animals each in three experiments according to the difference in the diet. The diets were prepared according to the formula recommended by the American Institute of Nutrition1 1} and contained by percent; protein 20, corn oil 5, vitamin mixture 1.0 (AIN-76á"), mineral mixture 3.5 (AIN-76á"), choline bitartrate 0.2, DL-methionine 0.3, cellulose 5.0, corn starch 15, and sucrose to 100. In Exp. 1, CAS (Wako Pure Chemicals, Osaka), SOY (Fujipro R, Fuji Oil Co., Osaka), or amino acid mixture (Ajinomoto Co., Tokyo) simulating
To whomrequests for reprints should be addressed. CAS (CAS-AA) or SOY (SOY-AA)12) were used as the nitrogen source. In Exp. 2, CASand SOYdiets were supplemented with Arg (Arg-HCl) or Lys (Lys-HCl, both from WakoPure Chemicals, Osaka), respectively, to make the ratio ofLys/Argequivalent to that of the corresponding proteins (Table I) . NaHCO3was added to neutralize HC1 carried as Arg and Lys. In Exp. 3, CASwas used as a control protein and Cys was added to make the Cys content equivalent to or three times as muchthat of SOY,(Cys group and 3 Cys group, respectively) ( Table I) . Rats were fed these diets ad libitum for 3 weeks (Exps. 1 and 2) and 2 weeks (Exp. 3). In Exps. 1 and 2 rats were anesthetized with diethylether, and blood (9 ml) was collected from the abdominal aorta in a syringe containing lml of 3.8% trisodium citrate. The liver and thoratic aorta were excised immediately. In Exp. 3 rats were killed by descapitation. Table II , in each experiment no statistically significant differences were found in weight gain and food consumption among the groups. Relative liver weight was significantly heavier in rats fed the CAS diet and tended to be heavier in rats fed CAS-AAthan in those fed SOY and SOY-AAdiets (Exps. 1 and 2). Neither supplementation of Arg, Lys nor Cys influenced the relative liver weight.
A6-and A5-Desaturase activities
As shown in Table III , A6-and Zl5-desaturase activities in liver microsomestended to be higher in rats fed the CASdiet than in those fed the SOYdiet, but no such a difference could be seen whenrats were fed aminoacid mixture diets (Exp. 1). In Exp. 2, J6-desaturase activity was also higher in rats fed the CAS diet than in those fed the SOY diet. In Exp. 1, the concentration of liver microsomal cholesterol tended to be higher in the SOYgroups than in the CASgroups, and the difference was significant when rats were fed amino acid mixture diets (Table IV) . The concentration of phospholipid was comparable between the CASgroups and the SOYgroups.
As the result, the ratio of cholesterol/phospholipid (CHOL/PL) was significantly higher in the SOYgroups than in the CAS groups.
However, the phospholipid composition of liver microsomeswas comparable amongthe groups (data not shown).
Fatty acid compositions of tissue lipids
The proportion of linoleic acid (LA) in liver microsomal PC was significantly lower in the CASand CAS-AAgroups than in the SOY and SOY-AAgroups, but that of arachidonic acid (AA) was comparable among the four groups (Table V) . Therefore, the ratio of (20 : 3+20 : 4)/18 : 2, the linoleate desaturation index, was significantly higher in the former two groups than in the latter two groups. These trends were also found in microsomal phosphatidylethanolamine (PE) and phosphatidylinositol (PI) (data not shown). In liver PC the proportion of AAwas significantly higher in the CAS and CAS-AAgroups than in the SOYand SOY-AAgroups, but that of LAwas comparable amongthe groups. 2715 In plasma PCthe proportion of LAtended to be lower but that of AAtended to be higher in the CASgroups than in the SOYgroups. Consequently, the linoleate desaturation index was higher in the formers than in the latters.
A similar trend was found in plasma cholesterol ester (CE) fraction (data not shown).
A protein-dependent difference was also found in liver PC in Exp. 2 (Table VI) .
Compared to the CASgroup, addition of Arg to the CAS diet tended to increase the proportion of LAand decrease that of AA, Data are presented as the mean+SE of six rats in each group. resulting in a decreasing trend of the (20: 3+20:4)/18 : 2 ratio. On the contrary, the effect of addition of Lys to the SOY diet was indefinite. These responses were not found in liver PI (data not shown). In plasma and platelet phospholipids, the addition of Arg or Lys had no effect on the desaturation index (data not shown).
In Exp. 3, the proportion of LA and AAin liver PC was comparable among the three groups (Table VII) . In liver PI, the proportion of AAtended to increase and that of LAtended to decrease with an increasing dietary level of Prostacyclin production and platelet aggregation Aortic production of prostacyclin (measured as 6-Keto PGFla) tended to be higher in the CAS group than in the SOY group (Table  VIII) . However, the difference became small whenrats were fed aminoacid mixture diets. The extent of platelet aggregation by 5 jam ADP was comparable among the groups.
Discussion
In this study, the protein-depedent difference in the LAdesaturation in rats appeared to be at least partly due to the difference in the amino acid composition.
The seemed to be more important for the regulation of LAmetabolism. The effect of dietary protein and its amino acid mixture on aortic production of prostacyclin and platelet aggregation was inconclusive,
suggesting that the effect of the protein and amino acid mixture on LAmetabolism is not necessarily connected to the eicosanoid production, probably due to the limited length of the feeding period. Since the protein-effect on eicosanoid production was more significant when the LAdesaturation was suppressed by alcohol consumption,29* this experimental system may be an effective measure to clarify the effect of the protein and amino acid composition on eicosanoid production. From these results, the difference in the fatty acid pattern of tissue phospholipids between rats fed CASand SOYseemed to be caused by the change in microsomal membrane structure as characterized by the difference in the ratio of CHOL/PL. The protein-effect also seemed to be dependent on the amino acid composition, and the level of Arg was at least one of the factors for the regulation of LA desaturation.
